Species-specific antibiotic-ribosome interactions: implications for drug development.
In the cell, the protein synthetic machinery is a highly complex apparatus that offers many potential sites for functional interference and therefore represents a major target for antibiotics. The recent plethora of crystal structures of ribosomal subunits in complex with various antibiotics has provided unparalleled insight into their mode of interaction and inhibition. However, differences in the conformation, orientation and position of some of these drugs bound to ribosomal subunits of Deinococcus radiodurans (D50S) compared to Haloarcula marismortui (H50S) have raised questions regarding the species specificity of binding. Revisiting the structural data for the bacterial D50S-antibiotic complexes reveals that the mode of binding of the macrolides, ketolides, streptogramins and lincosamides is generally similar to that observed in the archaeal H50S structures. However, small discrepancies are observed, predominantly resulting from species-specific differences in the ribosomal proteins and rRNA constituting the drug-binding sites. Understanding how these small alterations at the binding site influence interaction with the drug will be essential for rational design of more potent inhibitors.